
Case Review

Ureteral Metastasis as the Presenting 
Manifestation of Pancreatic Carcinoma
Nand Kishore Arvind, MCh, Onkar Singh, MS, Shilpi Gupta, MS, Qutub Ali, MCh
Department of Urology, Bhopal Memorial Hospital and Research Centre, Bhopal, India

We recently cared for a patient with adenocarcinoma of the pancreas who presented 
with ureteral metastasis followed by hydroureteronephrosis long before the  appearance 
of any symptoms related to the primary lesion. The entity is extremely rare; only seven 
similar cases are on record in the scientific literature. No recent review exists on this 
topic. This encouraged us to present our case along with the previous cases of adeno-
carcinoma of the pancreas with ureteral metastasis that have been reported.
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Although, ureteral obstruction is relatively 
common in patients with locally invasive pel-
vic malignancies, it is extremely rare to find 

ureteral obstruction due to metastases to the ureter 
from distant primary tumors.1-4 Only approximately 
400 such cases have been reported.1,2 Most reported 
cases were diagnosed postmortem. Ureteral metas-
tases from pancreatic adenocarcinoma have been 
reported in only seven published cases until now. In 
the case of the tumors in sites other than the pan-
creas with ureteral metastases, the primary lesions 

usually become evident before the ureteral lesions 
are found.5 Three of the seven (43%) reported cases 
of pancreatic adenocarcinoma presented with ini-
tial urologic complaints, and not with complaints 
related to the primary lesion. We report on a case 
of pancreatic adenocarcinoma that presented with 
ureteral metastasis and hydronephrosis. This case 
also had metastatic invasion of all layers of the ure-
ter which is another infrequent and unique finding.3 
We also review the seven previously reported cases 
here, along with the relevant literature.
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paraaortic and splenic hilar lymph 
nodes. CT-guided fine needle 
biopsy of the lesion revealed well-
differentiated mucinous adenocar-
cinoma. As advised by the medical 
oncologist, the patient underwent 
gemcitabine-based chemotherapy. 
At 11-month follow-up, the pancre-
atic lesion had regressed in size.

Discussion
Metastatic tumors of the ureter 
are uncommon, and one of the 
rarest causes of ureteric obstruc-
tion.2,4 Since their first mention 
in the literature by Stow in 1909,6 
only approximately 400 cases 
are on record in the literature.1,2 
According to autopsy data, inci-
dence of ureteral metastasis ranges 
anywhere from between 0.3% and 
8.3%.7 MacLean and Fowler, in a 

to be hard in consistency. It was 
excised and sent for biopsy. We 
performed Boari flap-ureteroneo-
cystostomy and inserted a double-J 
stent. Histopathologic examination 
(HPE) of the excised specimen 
revealed mucin-producing glandu-
lar structures that had infiltrated 
the muscular layer and the lamina 
propria of the ureter (Figure 1). The 
cells of the glands showed marked 
nuclear pleomorphism and a mild 
increase in mitoses. The tumor 
had also involved about two-thirds 
of the ureteral mucosa. Tumor 
cells were positive for mucicar-
mine and immunohistochemical 
stains including carcinoembryonic 
antigen, carbonic anhydrase 19.9, 
cytokeration (CK)7, and CK20 
(Figure 2). Final diagnosis given by 
our pathologist was invasive muci-
nous adenocarcinoma of the ureter.

Once confirming the diagnosis 
of metastatic ureteral tumor in this 
patient, a search for the primary 
lesion was initiated immediately. 
Upper gastrointestinal endoscopy 
(UGIE) and colonoscopy did not 
reveal any abnormality. An ear-
lier CT urography was reviewed.  
Because of some doubt during its 
review, a contrast-enhanced CT 
scan of the whole abdomen was per-
formed that showed a hypodense 
lesion measuring 3.1 3 2.6 cm in 
the tail of the pancreas (Figure 3), 
and multiple subcentimetric size 

Case Report
A 54-year-old man was referred 
to our center for right loin pain 
of 1.5 months’ duration. All labo-
ratory parameters were normal. 
Ultrasonography (USG) revealed 
moderate right hydrouretrone-
phrosis (HUN) and thinned out 
parenchyma of the right kidney. 
No calculus could be visualized. 
USG did not reveal any other 
abnormality. Intravenous urog-
raphy showed compromised right 
renal function with lower ureteric 
obstruction. Computed tomog-
raphy (CT) urography confirmed 
the findings of moderate HUN 
with lower ureteric block with no 
evidence of calculus or tumor in 
the ureter. Considering genitouri-
nary tuberculosis (GUTB), which 
is common in the Indian subcon-
tinent, and at the top of the list of 
differential diagnosis, the patient 
was provisionally diagnosed with 
GUTB and empirical antituber-
cular therapy was initiated. A per-
cutaneous nephrostomy tube was 
inserted that started draining 800 
to 900 mL of urine per 24 hours. A 
diethylene-triamine-penta-acetic 
acid renal scan was performed that 
revealed only 23% relative func-
tion of the right kidney and poor 
response to the diuretic. In view 
of his limited renal function, the 
patient was advised to undergo 
nephroureterectomy, but he did 
not consent. After several days, 
a nephrostogram was performed 
that revealed lower ureteric stric-
ture. The patient was scheduled for 
a double-J stenting approximately 
3  weeks later. Retrograde pyelo-
gram performed at the start of the 
procedure showed a complete lower 
ureteric block, and the stent could 
not be inserted by either antegrade 
or retrograde technique. Thus, we 
planned ureteroneocystostomy 
by an extraperitoneal approach. 
Intraoperatively, a 3-cm segment 
of the lower right ureter was found 

Figure 1. Low-power histopathologic examination 
slide of transverse section of the ureter at level of 
excised specimen showing glandular pattern of the 
lesion that is in places infiltrating the muscular layer 
and the lamina propria of the ureteric wall.

Figure 2. Tumor cells showing mucicarmine (left-
hand side), and CK7 (right-hand side) positivity.

Figure 3. Contrast-enhanced computed tomogra-
phy scan of the abdomen showing a hypodense 
lesion (arrow) of size 3.1 3 2.6 cm in the tail of 
the pancreas. 
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hand, are supplied smaller arteriols 
that are running perpendicular to 
the length of the ureter.9,15-17,19 Thus, 
the involvement of muscularis and 
lamina propria occurs as a result 
of direct extension or along vascu-
lar channels. In addition, although 
rare, attenuation or ulceration of 
the mucosa may eventually occur.18 

Transmural metastases occur due 
to deposition of tumor cells within 
the muscularis followed by circum-
ferential spread leading to stricture 
formation of the involved segment 
of the ureter. The mechanism of 
formation of submucosal nodules 
with or without mucosal invasion is 
transportation of implanted tumor 
cells (that get shed into the urine) to 
the lamina properia by perforating 
arteriols.17

The ureters do not possess a 
continuous longitudinal network 
of blood and lymph vessels inside 
their walls (intramural); thus, they 
are relatively resistant to meta-
static rests of tumor cells by hema-
togenous and lymphatic routes,20 
which are the two most common 
routes of metastasis of most pri-
mary malignancies. Furthermore, 
the f low of lymph in the lower 

ureter is downward, whereas that 
in the pelvic organs f lows in the 
opposite direction. This creates a 
counter-current effect and thus 
may act as a barrier against meta-
static deposition of tumor cells in 
the ureteric wall.21

Type I and Type II metastatic 
ureteral involvement result in stric-
ture formation, or even obstruction 
of the ureter with or without asso-
ciated mass. Type III may manifest 
as filling defects within the ureteral 
lumen seen radiographically.22 

Microinvolvement of the 
Ureter by Metastases and Its 
Mechanism
Involvement of the ureter by the 
metastases may occur as one of 
three different types.4,9,11,15,16

Type I: Periureteral adventitial 
layer involvement or infiltration by 
the tumor cells is the most common 
of all the three types. This involve-
ment usually results in compres-
sion of the ureteral wall.

Type II: Involvement of a por-
tion of the layers of the ureter or 
transmural involvement along with 

presence of tumor cells in the mus-
cular coat, perilymphatic, and/or 
vascular layers of the ureter.

Type III: The involvement of 
local mucosa of the ureter with 
or without muscularis layer, and 
submucosal nodules, is the most 
uncommon.

As the periureteral adventitial soft 
tissue is longitudinal, blood vessels 

are very well developed in this layer. 
This may be why hematogenous 
metastases occur more often in the 
periureteral tissue, and it is this peri-
ureteral tissue layer of the ureter that 
is usually first involved in metasta-
ses to the ureter.17,18 Furthermore, 
periureteral adventitial infiltra-
tion occurs because of deposition 
of tumor cells in the longitudinal 
blood vessels, which then start 
growing perpendicular to the long 
axis of the ureter.17 Muscularis and 
mucosa of the ureter, on the other 

series of 10,233 consecutive autop-
sies, found only 0.37% incidence 
of ureteral metastatic cancer.8 
Cohen and colleagues9 found ure-
teral metastasis among 31 patients 
(0.96%) in a study of 3200 autop-
sies, 7 of whom had breast cancer. 
However, findings by Geller and 
Lin, of 181 patient autopsies who 
had been diagnosed with breast 
cancer,10 revealed that prevalence 
among this subgroup is much 
higher. The majority of ureteric 
metastatic cancers are asymp-
tomatic.9,11 Most of the reported 

cases have been diagnosed based 
on autopsy findings, or when 
metastatic involvement of other 
organs had occurred and had 
made the diagnosis obvious.12 But 
the incidence of diagnosing ure-
teral metastasis in patients while 
they are living is exceedingly rare. 
However, the wide availability of 
radiographic testing has greatly 
increased the rate of incidental 
findings. Such findings raise phy-
sician awareness and alert them to 
perform a more aggressive workup. 
This may lead to a possible increase 
in the number of living cases with 
a diagnosis of ureteral metastases.

Among half of the cases, the 
breast or gastrointestinal tract (col-
orectum) is the site for primary 
cancer. Prostate cancer and uterine 
cervical cancer are responsible for 
30% to 40% of cases, with stomach 
and lung cancer being reported 
in the remaining cases.9,11,13 The 
pancreas has been reported as the 
least likely site of primary can-
cer.9,14 Among 10,233 consecutive 
autopsies, MacLean and Fowler 

noted only one case of adenocarci-
noma of the pancreas with ureteric 
obstruction.8

Among half of the cases, the breast or gastrointestinal tract 
 (colorectum) is the site for primary cancer. Prostate cancer and 
uterine cervical cancer are responsible for 30% to 40% of cases, with 
stomach and lung cancer being reported in the remaining cases.

The ureters do not possess a continuous longitudinal network of 
blood and lymph vessels inside their walls (intramural); thus, they 
are relatively resistant to metastatic rests of tumor cells by hema-
togenous and lymphatic routes, which are the two most common 
routes of metastasis of most primary malignancies.
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actually due to primary anaplastic 
carcinoma of the pancreatic tail 
with retroperitoneal involvement 
and resultant blockade of the left 
ureter.31 Therefore, these two cases 
might have had retroperitoneal 
metastases from pancreatic cancer, 
which is uncommon but cannot 
be considered invasive metasta-
ses of the ureter itself. Ureteral 
wall invasion as such is even more 
uncommon.

Mechanism of Obstruction
Ureteral metastatic tumors usually 
lead to mechanical ureteral obstruc-
tion. Different mechanisms cited in 
this regard include encasement and 
concentric occlusion of the ureter 
by the metastatic tumor deposits, 
direct extrinsic pressure, vigorous 
fibroblastic/sclerosing reaction lead-
ing to stricture formation, fibro-
sis with traction on a segment of 
the ureter resulting in obstructive 
angulation, or even invagination of 
the upper ureteral segment into the 
lower portion.7,9,19 Interference with 
nerve and blood supply, as well as 
edema, causes reduced peristaltic 
activity and resulting hydroureter.7 

Work-up
The findings of thickening and/
or stenosis of the ureteral wall, or 
HUN, can be easily detected on 
radiography. Contrast studies reveal 
the site of stricture with HUN and 
displaced ureter. Ureteric mucosa is 
typically intact.4,32 However, there 
are many causes of ureteric stric-
ture, including inflammation and 
neoplasticity, that can have simi-
lar radiographic features. Roy and 
Biajal published a good review on 
differential diagnosis of ureteric 
strictures, and provided a simple 
and useful diagnostic algorithm 
for cases presenting with ureteric 
obstruction.4 Although the most 
common causes can be ruled out 
on the basis of history and clinical 
picture (eg, iatrogenic, those due 

usually includes urinary tract 
infection (UTI), frequency, dys-
uria, proteinuria, and hematuria 
(incidence 20% to 30%, indicates 
mucosal involvement).9,14 UTI is a 
common accompaniment and usu-
ally manifests as frequency. Anuria 
is rare but may occur with bilateral 
involvement27; however, as many as 
50% of patients are expected to have 
impaired renal function at the time 
of admission.28 Although ureteral 
obstruction/urologic symptoms 
usually manifest within 1  year of 
the detection of the primary can-
cer, rarely do these present as the 
first indication of metastasis,4,29 
and most patients will have exten-
sive metastasis to other organs at 
the time ureteral involvement is 
discovered.20

Table 1 lists the details of the 
reported cases of ureteral metas-
tasis from pancreatic carcinoma 
in the scientific literature. Wanuck 
and colleagues30 reported on a case 
of carcinoma of the head of pan-
creas (Ca-HOP) that presented as 
ureteric obstruction, but the actual 
culprit disease was only discovered 
at autopsy because the ureteral 
involvement simulated the primary 
ureteral tumor. Here lies the impor-
tance of the need to differentiate 
between the latter and the ureteral 
metastases. However, most likely 
the case reported by Wanuck and 
associates30 and that by Eisenkraft 
and colleagues31 did not represent 
true ureteral metastases but only 
direct extension of the pancre-
atic cancer. Autopsy findings of 
the case reported by Wanuck and 
associates30 had revealed that it was 
actually Ca-HOP with diffuse ret-
roperitoneal involvement leading 
to ureteric obstruction. Likewise, in 
the case reported by Eisenkraft and 
colleagues,31 exploration of kidney, 
ureter, and bladder region revealed 
a retroperitoneal tumor that had 
encased the left ureter and renal 
pelvis. Autopsy revealed that it was 

Ureteral metastasis may involve 
any portion of the ureter 23 and 
bilateral involvement occurs in 
approximately 25% to 70% of 
cases.14,24 Periureteral layer involve-
ment is more common than trans-
mural and submucosal nodules 
with mucosal involvement, and this 
term has been used interchange-
ably with ureteral metastasis.20 Our 
case is unique in that there was an 
actual invasion of all the three lay-
ers of the ureteric wall (which is 
extremely unusual).3

Criteria for Diagnosis
It is important and difficult to 
differentiate between primary 
and secondary tumors of the ure-
ter. Criteria for actual ureteral 
metastasis were first developed by 
MacKenzie and Ratner in 1931.21 
They noted that, in cases of meta-
static tumors of the ureter, the 
perivascular lymphatic spaces or 
the blood vessels around the ure-
ter would always show malignant 
cells.21 These criteria were later 
modified by Presman and Ehrlich20 
who stated that “demonstration 
of malignant cells in a portion of 
the ureteral wall along with the 
absence of any neoplasm in adja-
cent tissues” is the most important 
finding in favor of ureteral metas-
tasis.25 This means that true metas-
tases grow within the ureteral wall 
and/or within the immediate peri-
ureteral lymphatics or tissues with-
out any involvement of the ureter 
by direct extension.26

Clinical Picture
Many cases of ureteral metastases 
that have been reported thus far 
have been asymptomatic and were 
found incidentally at autopsy.9,11,14 
Whenever symptomatic, this par-
ticular entity presents with non-
specific symptoms secondary to 
ureteric obstruction. Back pain 
occurs in approximately 50% of 
patients. Other symptomatology 
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colleagues used fine-needle aspi-
ration cytology performed under 
fluoroscopic guidance to establish 
the true nature of ureteral stenosis 
in 15 patients with known primary 
malignancy, which had previously 
been treated with surgery, radio-
therapy, or chemotherapy. They 
found the technique to be 80% suc-
cessful (with 100% accuracy) in 
differentiating ureteral metastases 
from postradiation fibrosis.33 

Although desmoplastic reaction 
can occur with any tumor and can 
lead to prominent fibrous tissue 

diagnostic point in favor of ure-
teral metastases, and should be 
biopsied for confirmation by HPE.4 

Problems arise when the primary 
lesion is occult. A high degree of 
suspicion needs to be maintained 
in such situations. Screening for 
primary lesions should include 
stool examination for occult blood, 
UGIE, colonoscopy (and biopsy), 
mammography, and breast USG.

As the two most common patterns 
of involvement in ureteral metasta-
sis are extramucosal, ureteroscopic 
biopsy is less useful. Luciani and 

to passage of stone, postradiation 
stricture, traumatic, tuberculo-
sis) along with local examination 
(eg, ureteral obstruction in colon, 
prostate, and cervical cancers, and 
endometriosis), HPE confirmation 
is necessary for the diagnosis of 
ureteral metastases.4 CT scan pro-
vides the most significant details of 
the retroperitoneum in such cases 
and is extremely helpful, therefore, 
CT of the entire abdomen should 
be performed. Any mass lesion 
at a remote site from the diseased 
ureter site would be an important 

Author/ 
Year Side Presentation

Investigations and 
Diagnosis Intervention Follow-up

Schmidt
JD34

B/L With Ca-pancreas Postmortem examination — Not applicable

Wanuck S
et al30

Left Ureteric obstruction Postmortem examination-  
Ca-HOP with diffuse retro-
peritoneal involvement

— Not applicable

Vandendris 
M35

B/L — — — —

Eisenkraft 
S et al31

Left Left flank pain/ureteric  
obstruction

HPE of operative specimen Nephroureterectomy + 
excision of the mass of tail 
of pancreas

Died after few  
days because of 
obstructive jaundice

Roy and 
Biajal4

Left Left loin pain RGP-strictures, no filling de-
fects, ureteric position normal.
CT: ill-defined, infiltrating 
mass

Nephrectomy + partial 
ureterectomy + biopsy of 
enlarged celiac LN

Not mentioned

Marincek B 
et al15

U/L Ureteric obstruction RGP: extraluminal and 
solitary ureteric obstruction; 
CT scan

Not mentioned Not mentioned

Stenner J 
et al5

Right Case 1: Operated case of well-
differentiated adenocarcinoma 
of ampulla of Vater 4 years 
prior, presented with RUQ 
pain, fever, weight loss
Case 2: K/C/O well-differen-
tiated adenocarcinoma of 
ampulla of Vater) for 3 years, 
found to have right HDN dur-
ing routine follow-up

Both cases: USG and IVU-
HDN with stricture. HPE 
(well-differentiated adeno-Ca 
in adventitia and muscularis

Nephroureterectomy in 
both cases

Not mentioned

Present 
case

Right Right loin pain USG- moderate HUN.
RGP- complete ureteric 
stricture.
Exploration- hard mass encas-
ing the ureter excised. HPE- 
mucinous adeno-Ca pancreas

PCN, excision of the 
 involved segment with 
Boari flap-ureteroneoc-
ystostomy, chemotherapy 
for mucinous adeno-Ca 
pancreas

At 10-month 
follow-up the 
 pancreatic lesion 
had regressed in 
size

B/L, bilateral; Ca, carcinoma; Ca-HOP, carcinoma of the head of pancreas; CT, computed tomography; HDN, hydronephrosis; HPE, histopathological examination; 
HUN, hydroureteronephrosis; IVU, intravenous  urography; K/C/O, known case of; LN, lymph nodes; RGP, retrograde pyelography; RUQ, right upper quadrant; USG, 
ultrasonography.

TABLE 1

Details of Cases of Ureteral Metastases From Pancreatic Carcinoma Reported in the Scientific Literature
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ureteral obstruction on radio-
graphic studies. The presence of 
ureteral metastases indicates 
advanced disease and the prognosis 
is bleak. 
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MAin PoinTs

• Metastatic tumors of the ureter are uncommon, and one of the rarest causes of ureteric obstruction. The 
majority of ureteric metastatic cancers are asymptomatic and diagnosed at autopsy, or when metastatic 
involvement of other organs had occurred, which makes the diagnosis more obvious.

• Whenever symptomatic, this particular entity presents with nonspecific symptoms secondary to ureteric 
obstruction. Back pain occurs in approximately 50% of patients. Other symptomatology usually includes urinary 
tract infection, frequency, dysuria, proteinuria, and hematuria (incidence 20% to 30%, indicates mucosal 
involvement).

• Ureteral catheters or internal double-J stents are good treatment options for ureteral obstruction and are well 
tolerated. Nephrostomy or ureteric reimplantation is indicated when ureteral catheterization is not possible. 
Radiotherapy has been used but urinary diversion provides much more rapid relief. 

• Although the prognosis is generally poor, whenever ureteral metastasis is suspected, early and aggressive 
workup followed by appropriate treatment of ureteral obstruction may preserve renal function and increase 
survival rate.

• The presence of ureteral metastases indicates advanced disease and the prognosis is bleak.
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